Transforming growth factor-beta induces expression of receptor activator of NF-kappa B ligand in vascular endothelial cells derived from bone.
Vascular endothelial cells in bone are thought to have significant roles on pathological bone resorption such as bone metastasis and hypercalcemia because this resorption is often seen where blood vessels are abundant. However, the detailed mechanisms have not yet been elucidated. Here, we focused on transforming growth factor-beta (TGF-beta) and studied its effects on vascular endothelial cells because TGF-beta is abundantly stored in bone matrix and is released and activated during bone resorption. We found that TGF-beta up-regulated the expression of receptor activator of NF-kappa B ligand (RANKL) mRNA and protein in bone marrow-derived endothelial cells and in primary vascular endothelial cells but not in osteoblasts. Further analysis revealed that TGF-beta promoted phosphorylation of cAMP response element-binding protein and p38. Protein kinase A inhibitor KT5720 and p38 inhibitor SB203580 significantly reduced the TGF-beta-induced RANKL expression. Moreover, we found two CRE-like domains in murine RANKL promoter region that were critical for TGF-beta-dependent RANKL expression. Therefore, protein kinase A and p38 signaling pathways are involved in TGF-beta-induced RANKL expression by stimulating transcription factors that bind to the CRE-like domains. Our findings indicate that TGF-beta stimulates osteoclastogenesis by promoting RANKL expression in endothelial cells under pathological conditions.